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the figure. In these cases the making up of the drag may be some-
what awkward and several methods are used to circumvent the diffi-
culties that arise. Three of these methods are illustrated in Fig. 31.
The first is to cut away the sand of the foundry floor until the pattern
can be placed with the parting line lying in the plane of the floor, the
drag being then placed round it and rammed up as usual. The second
method is to use a split pattern, the split being along the parting surface.
One half of the pattern is placed, flat side downwards, on the turnover
board, the drag is put on and rammed up, and the turnover board and
box are turned over. The top box is then put on, the other half of the
pattern is placed in position, and the mould completed as usual. The
half pattern is sometimes made integral with the turnover board. These
two methods are not usually practicable unless the parting surface is a
plane. The third method, which is commonly used when a fairly large
number of castings is required off the same pattern, is to use an oddside.

.Fie. 31.

This is an additional top moulding box which has been rammed up so
that the top surface of the sand is recessed to take the pattern with the
parting line level with the top of the box. The pattern is placed on the
oddside and the drag of the mould being made is put on it and is rammed
up. The drag is then lifted and, turned over, the cope is put on it and is
rammed up, and the mould completed as usual. The method is similar
to the first method except that the sand on which the pattern is laid when
the drag is being made is contained in a moulding box instead of being
part of the foundry floor. The oddside has the advantage, that a binding
material may be mixed with the sand of which it is made so as to harden
it and thus give it greater permanence ; it may also be made of plaster
of Paris or of wood.

The Moulding of Complicated Castings. Castings which are
hollow, or whose shape is complicated, often call for more elaborate
moulding methods than the simple process described above. Amongst
these methods are the use of (1) Cores ; (2) Moulds made in several,
instead of only two, parts ; (3) Loose pieces on patterns ; and (4) Draw-
backs, These will now be considered.

Cores. Consider the object shown in Fig. 32, the inside shape of
which is indicated by the dotted lines. This would be most easily